A modified version of the computer programme SINC-S is described which permits the user to specify independently up to 30 different device temperatures in a given problem when the proper control statement is included. An additional option is an algorithm for the steady-state solution of a non-linear network with periodic inputs, so that realistic system operation may be simulated. The programme may be used to provide more accurate simulation of circuits where large temperature gradients are present, and to furnish input data for other thermal analysis programmes.
INTRODUCTION
With few exceptions, virtually all modern computeraided design programmes for electronic circuit analysis assume that all network elements, including semiconductor devices, are at the same temperature.
However, significant thermal gradients may exist in electronic systems in general and hybrid integrated circuits in particular, so that it would be useful to be able to specify different temperatures for different active devices. This would give more accurate values for the power dissipation in the active devices, which could also be used as input data for computer programmes to give, for example, the temperature distribution in the substrate of a hybrid circuit. Such combined program usage offers the interesting possibility of investigating thermal effects in a proposed design prior to actual circuit fabrication. included, the simulation may be easily repeated for up to three different values of any circuit parameter, but device and "circuit" temperatures will always be the same.
APPLICATIONS
The programme may be used in conjunction with a substrate thermal analysis programme 4 as follows: an initial set of device temperatures is used as input data, based upon an assumed uniform substrate temperature. The resulting device power dissipations are, in turn, used as input data to the substrate thermal analysis program, and the resultant device temperatures compared with the original assumptions. Using the SOLVE capability, this cycle may then be repeated until reasonable agreement is reached; the number of runs depending upon the thermal sensitivity of the network and the geometry of the hybrid circuit.
Even in those cases where a substrate thermal analysis program is not available, the circuit designer may obtain a more accurate estimate of device and system power input through calculation ofjunction temperatures using modified thermal impedance concepts 4 
